Composites Sm 2 (WO 4 ) 3 -WO 3 and Al 2 (WO 4 ) 3 -WO 3 were prepared by the solid-state method and a systematic study of their electrotransport properties has been carried out. A sharp increase in the oxygen-ion conductivity is observed in composites Sm 2 (WO 4 ) 3 -WO 3 at small WO 3 values (about 10 mol.%). This effect is probably caused by formation of the non-autonomous interface phase covering grain boundaries of Sm 2 (WO 4 ) 3 . These composite O 2− -electrolytes are perspective materials for high temperature fuel cells. Тhe composite effect is absent in the Al 2 (WO 4 ) 3 -WO 3 system. This is probably due to the negative thermal expansion coefficient of Al 2 (WO 4 ) 3 , which prevents the formation of a continuous high-conducting microphase film.
Introduction
Recently, special attention has been paid to high-temperature oxygen conductive solid electrolytes, which is due to their application for solid oxide fuel cells and oxygen sensors [1, 2] . Composite solid electrolytes with oxygen ion conductivity have been investigated by Neiman, et al. [3] [4] [5] [6] . A sharp increase in the oxygen ion conductivity was observed, when tungsten oxide was added to alkaline earth tungstates with the scheelite structure. The effect was explained by easy spreading of WO 3 along the grain boundaries of tungstate with formation of the oxygen ion conducting interface phase.
Sm 2 (WO 4 ) 3 and Al 2 (WO 4 ) 3 as was shown earlier in our works [7] [8] are lowconductive oxygen-ionic conductors; therefore, to improve the ion transport parameters, a heterogeneous doping method was used to obtain composites with acceptable values of ionic conductivity. Since the structure of Sm 2 (WO 4 ) 3 and Al 2 (WO 4 ) 3 is similar to those of alkaline earth metals, it can be expected that the conduction increase effect will also be observed in the systems Sm 2 (WO 4 ) 3 -WO 3 and Al 2 (WO 4 ) 3 -WO 3 . The conductivity dependence on oxygen partial pressure 2 was studied at a fixed temperature 800 ∘ C. The oxygen pressure was set and controlled by an oxygen pump and a sensor made of a solid electrolyte based on yttrium-stabilized zirconia ZrO 2 - It has been found that the introduction of up to 50 mol.% in the Al 2 (WO 4 ) 3 ceramic practically does not affect the conductivity value. When adding more than 50 mol.% of WO 3 to aluminum tungstate, the composite conductivity increases, gradually approaching to the WO 3 conductivity.
Methods
10%Y 2 O 3 .
Results

Phase identification
Conductivity of Me 2 (WO 4 ) 3 -WO 3 composites versus oxygen partial pressure
To determine the electrolytic conductivity region of the Me 2 (WO 4 ) 3 -WO 3 composites, its electrical conductivity versus oxygen partial pressure in the gas phase was measured ( Figure 3) . Conductivity of Al 2 (WO 4 ) 3 -WO 3 composites with a WO 3 content up to 50 mol.% does not depend on the oxygen pressure, which indicates its ionic character.
Increasing WO 3 content, the log -log 2 dependence has a negative slope, which indicates the presence of an n-type electron conduction contribution (WO 3 is an ntype electron conductor). A similar behavior has been observed for Sm 2 (WO 4 ) 3 -WO 3 composites: conductivity of composites with a WO 3 content up to 40 mol.% does not depend on the oxygen pressure; increase in the content of tungsten oxide led to the appearance of the negative slope of the log -log 2 dependences. Figure 4 shows that for Sm 2 (WO 4 ) 3 -WO 3 composites a sharp increase in the O 2− -conductivity is observed by more than an order of magnitude when the tungsten oxide conductor is added 10 mol.% (composite effect is detected). With the further addition of WO 3 up to 40 mol.% conductivity remains unchanged. When adding more than 40 mol.% WO 3 , conductivity of composites becomes ion-electronic.
Concentration dependence of the conductivity
In contrast, the addition of tungsten oxide to aluminum tungstate up to 50 mol.% ( Figure 4) does not lead to an increase in ion conductivity (composite effect is not observed). More than 50 mol.% conductivity type becomes mixed. Thus, the region of 
